The purpose of this study was to review clinical studies on digestive system-related pathophysiological symptoms of each Sasang type to obtain the generalizable typespecific clinical features, which are important for the diagnosis of the Sasang type and subsequent disease treatment. Sasang typology and digestive system symptom-related keywords were used to search through eight domestic and foreign databases up to March 2012. The results were organized and analyzed based on four categories [digestive function, appetite, eating pattern, and body mass index (BMI)] to elucidate type-specific symptoms. Sasang type-specific digestive system-related symptoms were identified by reviewing 30 related articles that were gathered by searching through the databases. The Tae-Eum (TE) type had the highest digestive functions and the So-Eum (SE) type had the lowest. The TE type appeared to have larger volume with fast eating speed compared with the SE type and individuals in the TE category preferred fatty or salty food, which is responsible for the high occurrence rates of organic digestive diseases such as gastritis. Moreover, BMI was higher in the TE type and lower in the SE type. We systematically reviewed previously published clinical reports on digestive functions, which can be used to meet the objective of Sasang-type differentiation and pathophysiological pattern identification.
Introduction
Sasang typology is a traditional Korean personalized medicine developed philosophically through Confucianism and medically through clinical experiences in Korea. 1, 2 It divides individuals into four different types, namely, Tae-Yang, SoYang (SY), Tae-Eum (TE), and So-Eum (SE), which allows for distinctive disease diagnosis and treatment depending on the Sasang type. Recently, studies on type-specific psychological, [3] [4] [5] physical, 3, 6, 7 and genetic 8, 9 characteristics have been actively pursued with various cutting-edge techniques. Moreover, interest on the type-specific original symptoms, which means commonly observed Sasang type-specific pathophysiological symptoms, is steadily increasing as it is considered to be pivotal for the diagnosis and treatment of the disease in the clinical situation. This is because the original symptom becomes the most important clinical index 10, 11 in finalizing the Sasang-type differentiation, pathological pattern identification, and evaluation of treatment results. Previous clinical studies on the original symptoms 12, 13 have been subject to five categories, namely, digestion 14 , sleep, [15] [16] [17] [18] defecation, 17, 19 urination, 17 and sweating, 20, 21 through which questionnaire items that heavily reflect type-specific characteristics have been sporadically presented.
Among these original symptoms, it is known that the most distinctive difference among type-specific characteristics is shown in digestive function. 12, 14, 22, 23 However, the existing studies 14, 22, 24 on type-specific digestive system-related symptoms have not been able to thoroughly compare digestive function, appetite, and eating habits, which are considered as the three major factors of digestive system with that of body mass index (BMI)/obesity, which is a numerical and physical index used to indicate digestive power. Because these digestive function-related factors have mutually intricate relationship, they may show complicated and multifaceted results in the clinical situation. Therefore, the clinical diagnostic process should consider these factors multilaterally especially for the Sasang typology.
Moreover, it is important to diagnose the disease in the gastrointestinal system in health care. 25 Approximately 35% of Korean population has visited a medical facility more than once due to digestive disease, with diseases of the upper gastrointestinal tract being the leading reasons for the visits (54%). Functional gastrointestinal diseases show a chronic progress, thereby degrading the quality of life and increasing medical expenditure. Therefore, if type-specific personalized medicine can be offered, more effective treatment will be provided along with an improvement in the quality of life.
This research put together previous clinical studies performed on the digestive systems in Sasang typology and analyzed type-specific digestive function, appetite and eating patterns with characteristics of BMI to elucidate the distinctive features of each Sasang type. This research will contribute more to the objective of Sasang-type differentiation and characterization of the pathophysiological gastrointestinal symptoms in the pattern identification. The keywords entered were Sasang typology-related words such as Sasang, Sasang typology, constitution, and Sasang medicine, as well as digestive system-related words such as digestion, appetite, eating habit, or attitude and were searched in English and Korean. All articles in peer-reviewed journals published by March 2012 were included for the screening. We also manually searched our departmental files and relevant journals. Furthermore, the references in all the located articles were manually searched for additional relevant articles.
Methods

Search strategy and data sources
Article selection and data extraction
Hard copies of all articles were obtained and read in full. Two reviewers (M.S.L. and H.C.) independently assessed the eligibility of the articles, and disagreements between the reviewers were resolved by discussion and consensus.
Inclusion and exclusion criteria
Peer-reviewed research articles that used any type of questionnaire or examination to investigate digestion/digestive function, appetite, and eating patterns of each Sasang type were included. The articles that only provided description of clinical experience or hypothesis without specifying the Sasang types were excluded. Review papers with only translated texts, commentary articles, and clinical case studies were also excluded. A total of 30 articles identified in the search process out of the initially gathered 120 articles were used in this review.
Data extraction
All the 30 articles were reviewed by two independent reviewers (M.S.L. and H.C.) and data from the articles were extracted according to the predefined criteria. Data pertaining to demographic features such as the number of participants, type of participants, gender distribution, the mean age, and BMI were collected. Moreover, the method by which the Sasang-type classification was obtained and the prevalence of each Sasang type were both extracted to take potential differences that may arise as a result of different classification methodology used in the different studies into consideration. Furthermore, data pertaining to digestion, appetite, eating patterns, and BMI of each Sasang type were extracted to examine the significant differences in digestive system-related functions and diseases. Fig. 1 
Data analysis
The data analysis to find type-specific digestion-related pathophysiological symptoms was conducted by the following process: First, data pertaining to questionnaire or examination in Sasang typology were classified into three categories, namely, digestion, appetite, and eating pattern. The digestion category was further classified into two subcategories, namely, digestive function and disease. In addition, the eating patterns were analyzed with respect to eating rate, meal size, eating regularity, and food preference. Finally, the significant differences between different Sasang types in terms of digestion, appetite, and eating pattern were summarized and their meaning in clinical situation is reviewed.
Results
Article selection
A total of 120 potentially relevant articles were identified, of which 28 were excluded as irrelevant after reviewing their full text. Ninety-two articles remained, but 62 were duplicates. Subsequently, seven articles were included in manual research, and seven articles were excluded based on the exclusion criteria described in Figure 1 . Finally, 30 articles were reviewed in this study. The key data extracted from the articles are summarized in Tables 2-5 . The detailed analyses are presented in the following sections.
Characteristics of participants
Sixteen studies were conducted with clinical participants, 12 with healthy or nonclinical participants, and one used a mixed sample. One study did not specify the participant characteristics ( Table 1) .
As for the gender of participants, 26 studies dealt with both male and female, three with females only, one with males only. Seven studies provided information on participants' age with mean and standard deviation, seven studies had only the mean age, and 11 studies did not include any information on age. Only five articles specified the age distribution (Table 1) .
Sasang-type classification
As for the Sasang-type classification, various methods were used in the studies, such as the Questionnaire for the Sasang Constitution Classification versions I, II, and II +, Sasang typology clinical specialist or general practitioner's clinical diagnosis, Sasang type-specific medication response, measure of face and body type, and phonetic system for Sasang constitution. Fourteen studies used just one classification method, whereas others used a combination of two or more methods (Table 1) .
Methods for statistical analysis
With respect to the statistical methods for data analysis, 2 test was used in 19 studies, followed by one-way analysis of variance in seven studies and binary logistic regression analysis in one study. Three studies did not use any statistical analysis.
Digestive system-related features of each Sasang type
Digestion or digestive function
There were eleven 13, 14, 23, [26] [27] [28] [29] [30] [31] [32] [33] studies showing the Sasang typology-related digestive functions. Ten studies used questionnaires evaluating the digestion of Sasang types qualitatively, and one 31 study used blood samples to test for the activity of digestive enzymes (Table 2) .
There were six 13, 23, 26, 27, 32, 33 studies asking whether the qualitative status of the digestive function is generally good or poor. Three 13, 26, 32 studies showed that the TE type has relatively good digestive functional status, although one study 27 identified the SY type. As for the poor digestive function, all three 13, 26, 32 studies picked the SE type. There were four 14, 26, 29, 30 studies, which reported that the SE type suffered indigestion, stomach upset, and indigestion due to nervousness most frequently.
Six 32,34-38 studies used endoscopic examination to test the Sasang type-specific incidence of digestive disease or abnormalities (Table 3) . Based on the result of endoscopic examination, one 38 study showed that the proportion of gastritis was significantly higher in the TE type than in the others, and two 32, 35 studies showed that the TE type accounted for a higher proportion of gastritis than others, whereas one 34 study showed that the SE type has a higher frequency of digestive disease than other types.
Although there were no significant differences in the degree of gastrointestinal symptoms between Sasang types, the SE type has a higher percentage of dyspepsia based on three 35 ,39,40 studies (Table 2) . 
Appetite
There were 10 studies 12, 13, 22, 23, 26, 27, 29, 30, 33, 41 asking whether the qualitative status of the appetite is generally good or poor. Six articles 12, 13, 22, 26, 27, 41 showed that the TE type had relatively good appetite although one article 33 showed the SY type.
As for the poor digestive function, six studies 12, 13, 26, 27, 29, 30 showed that the SE type has poor appetite compared with other types (Table 3) . One article 22 reported that the SY type has irregularity with appetite, although the SE type tends to have mood-related appetite changes. There was one study 42 dealing with the reason for appetite, in which the authors reported that hunger was the reason for eating in the SE type, whereas pleasure was the reason in the TE type.
There was an article 43 that examined the appetite-related psychological factors using the Korean version of Dutch Eating Behavior Questionnaire. The SY type showed significantly higher score than the SE type in Emotional Eating scale, but there were no significant differences between Sasang types in Restraint Eating and External Eating subscales (Table 3) .
Eating pattern
There were 17 studies [12] [13] [14] 22, 23, 26, 29, 30, 32, 37, 41, 42, [44] [45] [46] [47] [48] that used arbitrary questionnaire items to evaluate the eating pattern of each Sasang type ( Table 4 ). The SE type finished the meals significantly faster than the Sasang types in four articles, 12, 13, 41, 44 while the SE type finished the meals significantly slower than others in eight articles. 12, 13, 22, 26, 41, 42, 44, 47 Twelve articles have examined the volume of meals between different Sasang types. The TE type had significantly larger volume than the other Sasang types in four articles, 13, 26, 42, 44 and tend to have stress-induced volume increase in one article. 47 In addition, the female TE type had significantly larger caloric intake according to one of the articles. 46 According to five articles, 12, 13, 22, 26, 41 the SE type had significantly smaller volume. The TE type tend to show overeating habits in three articles, 12, 26, 41 while the SE type does not show such habits in three articles. 14, 41, 42 As for the regularity of the meals there were no significant differences between Sasang types as shown in two articles. 22, 41 There were five articles questioning the preference for specific foods. The TE type preferred fatty food in three articles, 29, 30, 44 and salty food in two articles. 29, 30 
BMI
The BMI data of study participants were provided in 14 articles, which showed that BMI of the TE type was significantly (p < 0.05) higher than that of the SE type (Table 5 ).
Discussion and Conclusion
This study reviewed digestive system-related Sasang typology studies and provided Sasang type-specific pathophysiological symptoms in four categories of digestion, appetite, eating habit, and BMI to obtain generalizable clinical features of each Sasang type. We showed that the TE type has the tendency to prefer fatty or salty food and to eat faster because such individuals have high digestive power and strong appetite. Therefore, the TE type has frequent prevalence to organic digestive malfunction and the SE type was identified to have the opposite characteristics.
This study covered broader digestive system-related symptoms than previous studies meticulously. 14, 22, 24 While analyzing the digestive system, digestion function or disease, appetite, and eating habit should be studied closely at the same time. This is not only based on the result of previous reports on diagnosis and treatment with type-specific clinical perspectives, [12] [13] [14] 22, 23, 26 but it is also because the three factors have a complex mutual relationship in digestive system's function and malfunction.
Digestive function has an intricate clinical relationship with appetite and eating habit. Indigestion 49 is accompanied by loss of appetite, but with strong appetite the volumes of meals tend to increase as well as the speed of eating. Irregular eating habits cause future gastrointestinal diseases, 50, 51 and therefore intervention on eating habits is used for the treatment of indigestion. 52, 53 In digestion (Table 2) , the SE type was identified to have weak digestive power and thereby symptoms such as dyspepsia, upset stomach, or neurotic dyspepsia are reported more often. The TE type, by contrast, has strong digestive power and showed that abnormal digestive system findings such as gastritis are more common on a gastrointestinal endoscopy examination.
The second factor, appetite ( Table 3 ), showed that the TE and SE types indicate opposite features as well. The TE type has a strong appetite and has enjoyment in eating, whereas the SE type has weak appetite and eats just to fill the hunger and shows irregularity in eating depending on the mood. In eating pattern (Table 4) , as the third factor, the TE type tends to have a fast eating speed with bigger meal size with a tendency to overeat and preference for fatty or salty food, whereas the SE type shows a rather slow eating speed.
Results of previous research [50] [51] [52] [53] suggested that eating irregularly and rapidly would cause future gastrointestinal diseases showing that there is an elaborate relationship between eating pattern and digestive malfunction. This shows that the TE type is likely to seek medical aid due to its type-specific pathophysiological features.
Physical characteristics of BMI showed that the TE type has the highest number (Table 5) , which seems to be due to strong appetite and bigger meal sizes reported in the previous studies. It is said that the TE type has high accumulation and anabolism and low consumption and catabolism, [1] [2] [3] which are secondary characteristics, and has a physical index due to digestive characteristic in agreement with the results of previous studies. 2, 3, 6, 24 As for the relation with BMI and digestive malfunction, the frequency of functional dyspepsia is attentively low when the BMI is greater than 25 (overweight), 54 and the cross ratio of nonulcer dyspepsia decreases as the BMI increases. 51 Taking into account that underweight and slim body shapes have considerably more gastroptosis, 55 they support the current study results that the TE type, which has greater BMI, has better digestive function. 56, 57 This research has several limitations to be generalized. First, this review could not create a meta-analysis and present quantified data because the data from previous studies had different forms of questionnaires and used self-reporting methods lacking reliability and validity. Second, some of the studies were performed with participants lacking representation enough to be generalized, which may be the result of sampling bias. Finally, the majority of the studies were descriptive rather than testing the differences between Sasang types, and therefore results or definitive summary measures were not available. However, due to the fact that they are the results of the last 20 years of type-specific digestive system-related studies in various methods, it provides a rather broad spectrum of information and confirmation from different clinical situations that the TE and SE types are consistently at the opposite ends of the axis in terms of digestion, appetite, eating pattern, and BMI.
This review thoroughly examined the pivotal digestive system-related pathophysiological symptoms that are considered to be important in clinical diagnosis and treatment. We are suggesting that Sasang type-specific pathophysiological clinical features are useful for designing questionnaire structure and items that can be used as a standardized clinical index for Sasang-type differentiation. This study would contribute to the improvement of quality of life through personalized treatment in digestive diseases based on traditional Korean medicine. r e f e r e n c e s
